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This paper presents strong statistical evidence that the dividend-price ratio in the US has 
experienced a change in persistence from I(0) to I(1), while stock returns have not. This 
provides an econometric explanation why the predictive power of the dividend-price ratio 
in the US has changed drastically. When the dividend-price ratio is I(0), it can have 
predictive power for future stock returns by the force of the cointegration relation 
between dividends and stock prices. However, if the dividend-price ratio becomes I(1), 
then it should have no predictive power for stock returns which have not experienced a 
change in persistence and are well known to be I(0). This relation between the persistence 
and the predictive power of the dividend-price ratio is well observed not only in the US 
but also in Japan, although the underlying causes and directions of the change in 
persistence appear different in the two countries. 
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I. Introduction 
Since Campbell and Shiller (1988) and Fama and French (1988) found that future stock 
returns can be predicted by the dividend-price ratio, the question of whether stock returns 
are predictable or not has attracted much attention from economists. The finding of 
Campbell and Shiller (1988) and Fama and French (1988) was confirmed by subsequent 
studies and considered to be a new stylized fact by Cochrane (1999) and Campbell (1999). 
As a result, new theoretical models, such as those of Campbell and Cochrane (1999), 
Cecchetti, Lam, and Mark (2000), and Bansal and Yaron (2004), have been proposed to 
explain stock return predictability along with other puzzles of asset pricing. 
  However, the simple regression of stock returns on the dividend-price ratio, which 
is often called the predictive regression, has been found to be subject to many 
econometric problems at the same time. These econometric problems arise from the 
persistence of the dividend-price ratio, overlapping observations in the dependent 
variable of the predictive regression, and the strong correlation between residuals in the 
predictive regression and innovations in the process of the dividend-price ratio (see, for 
example, Hodrick (1992), Nelson and Kim (1993), Stambaugh (1999), and Ferson, 
Sarkissian, and Simin (2003)). As a result, new test measures or methods to correct such 
econometric problems have also been proposed to test stock return predictability (for 
example, Wolf (2000), Ang (2002), Ang and Bekaert (2001), Lanne (2002), Valkanov 
(2003), Lewellen (2003), Torous, Valkanov, and Yan (2005), and Campbell and Yogo 
(2005)). 
  Although different test methods are designed under different assumptions and 
focus on different aspects of econometric problems, it is interesting that most test results   2
of stock return predictability are extremely sensitive to the choice of the sample period 
(see Wolf (2000), Valkanov (2003), Boudoukh et al. (2004), and Robertson and Wright 
(2005)). For example, most test methods indicate significant predictive power of the 
dividend-price ratio when observations during the 1990s are excluded, while they 
indicate weak or no predictive power when those observations are included. Figure 1 
shows the results from Campbell and Yogo’s (2005) method with and without 
observations during the 1990s. As shown in Figure 1, the 90% Bonferroni interval for the 
slope coefficient of the predictive regression is above zero when observations during the 
1990s are excluded, suggesting significant predictive power of the dividend-price ratio. 
However, the same interval includes zero, and the predictive power of the dividend-price 
ratio disappears when observations during the 1990s are included.  
Facing this drastic change in the predictive power of the dividend-price ratio, 
Boudoukh et al. (2004) and Robertson and Wright (2006) argue that the change in firms’ 
payout policy from dividend payment to the repurchase of shares has caused the 
cointegration relation between dividends and stock prices to break down and the 
dividend-price ratio to lose its predictive power. In addition, Rapach and Wohar (2006) 
provide formal statistical evidence that a structural break in the predictive regression with 
the dividend-price ratio occurred around 1990. Like Boudoukh et al. (2004), Robertson 
and Wright (2006) and Rapach and Wohar (2006), this paper addresses the drastic change 
in the predictive power of the dividend-price ratio. However, this paper examines a 
general relationship between the persistence and the predictive power of the dividend-
price ratio. More specifically, it shows that the recent disappearance (or the regain) of the 
predictive power of the dividend-price ratio in the US (in Japan) is a natural consequence   3
of a change in its persistence regardless of the underlying cause of this change in 
persistence. 
When the dividend-price ratio becomes I(0), it may have predictive power for 
future stock returns which are well known to be I(0) (Lo (1991) and Lanne (2002)), by 
the force of the cointegration relation between dividends and stock prices. However, 
when the dividend-price ratio becomes an I(1) process due to the breakdown of the 
cointegration relation resulting from the change in payout policy or from extraordinary 
behavior in stock prices,
1 the predictive regression becomes unbalanced. Since it is a 
well-known stylized fact that stock returns are I(0), the true value of the coefficient of the 
dividend-price ratio in the predictive regression must be zero when the dividend-price 
ratio is I(1). Hence, this paper can also be interpreted as a generalization of Lanne’s 
(2002) approach by allowing a change in the persistence of the dividend-price ratio and 
stock returns. 
To investigate the relation between the persistence and the predictive power of the 
dividend-price ratio, I first present strong statistical evidence that the dividend-price ratio 
has undergone a change in persistence, while stock returns have not in the US and Japan. 
I then show that there is a great difference in the predictive power of the dividend-price 
ratio in accordance with the above hypothesis, although the underlying causes and 
directions of the change in persistence appear different in the two countries.  
                                                 
1 For example, speculative consideration based on heterogeneous expectations, as 
modeled in Harrison and Kreps (1978), Morris (1996), and Scheinkman and Xiong 
(2003), can generate a sudden rise and fall in stock prices, which is not related to 
movements of dividends.    4
Thus the model which allows a change in the persistence of the dividend-price 
ratio can not only provide an statistical explanation for the drastic change in the 
predictive power but also suggest the possibility that a cautious and timely use of the 
dividend-price ratio could improve portfolio allocation after identifying periods when the 
dividend-price ratio is I(0). In addition, the model which allows a change in the 
persistence of the dividend-price ratio can be more flexible than the commonly used 
local-to-unity process to model the extreme persistence of the dividend-price ratio, 
especially when the dividend-price ratio is persistent but less so than it used to be during 
the 1980s in Japan. 
This paper is organized as follows. Section II reviews recently developed methods 
to test a change in the persistence of the dividend-price ratio and provides evidence that 
the dividend-price ratio in the US has experienced a change in persistence from I(0) to 
I(1). Section III examines whether the predictive power of the dividend-price ratio differs 
as the persistence of the dividend-price ratio changes. Section IV conducts a cross-
country analysis to see whether the same relation between the persistence and the 
predictive power of the dividend-price ratio holds in other markets. Concluding remarks 
are offered in Section V. 
 
II. Tests of the change in persistence 
Although most economic theories predict that the dividend-price ratio is an I(0) process, 
statistical evidence in previous studies suggests that it follows an I(1) process. In fact, the 
Dickey-Fuller or Phillips-Perron tests, where the null hypothesis is that the dividend-price 
ratio is an I(1) process, often cannot be rejected. As a result, the dividend-price ratio is   5
modeled as a local-to-unity process in many recent studies. However, since Kim (2003) 
has demonstrated that even when an I(0) time series becomes I(1) in a small portion of 
the sample period, it often appears as a pure I(1) process, the failure of the rejection of 
the Dickey-Fuller or Phillips-Perron tests may result from a change in the persistence of 
the dividend-price ratio. Thus, the dividend-price ratio may not be a pure I(1) or local-to-
unity process but have experienced a change in its persistence (or a breakdown of the 
cointegration relation between dividends and price) caused by the change in firms’ 
payout policy (since the 1980s in the US) or the extraordinary behavior in stock prices 
(during the 1990s in the Nasdaq market or during the 1980s in Japan). Hence, this section 
presents a brief overview of recently developed test methods to detect a change in 
persistence and test results by using the Standard and Poor’s 500 composite index (the 
S&P 500). 
  As a result of findings that macroeconomic variables such as inflation rates 
(Barsky (1987)) and real output (DeLong and Summers (1988)) have experienced a 
change in persistence, as well as the importance of identifying the correct integration 
order in forecasting, new econometric methods to test a change in persistence have been 
developed. They are residual-based ratio tests proposed by Kim (2000), locally best 
invariant tests proposed by Busetti and Taylor (2004), and Dickey-Fuller-type GLS-based 
tests proposed by Leybourne et al. (2003). Residual-based ratio tests and locally best 
invariant tests detect a change in persistence against the null hypothesis of stationarity, 
while Dickey-Fuller-type GLS-based tests detect a change in persistence against the null 
hypothesis of nonstationarity. The alternative hypothesis of these methods is that there is 
a change in the order of integration of a time series either from I(0) to I(1) or from I(1) to   6
I(0). The test statistics are summarized in Table 1 according to the null and alternative 
hypotheses. 
  When applying the test methods summarized in Table 1 to the dividend-price ratio 
or stock returns, I do not assume that the break point is known, nor the direction of a 
change in persistence (either from I(0) to I(1) or vice-versa). The only restriction imposed 
is that test statistics under both alternative hypotheses are computed for the break fraction 
which is  8 . 0 2 . 0 ≤ ≤τ . The reason to consider the break fraction of  8 . 0 2 . 0 ≤ ≤τ  is to 
leave enough observations before/after the break point for further analysis and to use the 
asymptotic critical values reported in Kim (2000), Busetti and Taylor (2004), and 
Leybourne et al. (2003). 
Since the break point is unknown, I calculate test statistics for each value of the 
break fraction and consider a function of the resulting sequence of statistics. The 
functions of the sequence for residual-based ratio tests and locally best invariant tests are 
the maximum over the sequence of statistics, the mean score statistic, and the mean-
exponential statistic, as suggested by Kim (2000) and Busetti and Taylor (2004). The 
function of the sequence for Dickey-Fuller-type tests is the minimum over the sequence 
of statistics. Since the direction of a change in persistence is also unknown, I compute 
test statistics for each function under both possibilities, from I(0) to I(1) and from I(1) to 
I(0), and choose the maximum of the two for residual-based tests and locally best 
invariant tests, and the minimum of the two for Dickey-Fuller-type tests. All of these 
pair-wise test statistics are consistent against both from I(0) to I(1) and from I(1) to I(0). 
In spite of their consistency, all of the test statistics are considered together in this 
section because they can be regarded as complementary to each other. For example,   7
although pair-wise locally best invariant tests are consistent against not only from I(0) to 
I(1) or vice-versa but also a pure I(1) process, pair-wise residual-based ratio tests are not 
consistent against a pure I(1) process. Furthermore, residual-based ratio tests against from 
I(0) to I(1) (from I(1) to I(0)) are not consistent against the other alternative from I(1) to 
I(0) (from I(0) to I(1)). However, this inconsistency of residual-based tests can be 
exploited to identify the direction of a change in persistence, as emphasized in Busetti 
and Taylor (2004). Also, while residual-based ratio tests consider a possible break in 
level as well as a change in persistence, a two-stage procedure should be considered for 
locally best invariant tests to detect a change in level and persistence both. Finally, the 
stationary and nonstationary null hypotheses are also complementary and expected to 
mitigate the effect of the restriction from the break fraction. 
All these tests are applied to the S&P 500 index. Data for stock returns and the 
dividend-price ratio of the S&P 500 index are taken from Robert Shiller’s homepage.
2 
The sample period is from the first quarter of 1871 to the second quarter of 2004. These 
data have been widely used in various studies including Campbell and Yogo (2005).
3 The 
dividend-price ratio and stock returns are constructed as explained in Campbell and 
Shiller (1988). Figure 2 shows the movements of the dividend-price ratio and stock 
returns. The dividend-price ratio appears to have become more persistent recently, while 
there is no distinct structural change in the movements of the stock return process. 
                                                 
2 The website address is http://www.econ.yale.edu/~shiller/. 
3 To avoid linearly interpolated observations, quarterly observations on stock returns and 
the dividend-price ratio are used instead of monthly observations.   8
  To explore the possibility that the dividend-price ratio has undergone a change in 
persistence, I conduct all tests described above and present the results in Table 2. Table 2 
shows that all seven test statistics unanimously reject the null hypothesis that the 
dividend-price ratio is a pure I(0) or I(1) process in favor of a change in persistence from 
I(0) to I(1) at the 5% significance level or better. These results, along with the simulation 
results in Kim (2003), imply that the frequent failure of the rejection of the unit root tests 
with the dividend-price ratio may be due to the change in the persistence of the dividend-
price ratio rather than to the dividend-price ratio being a pure I(1) process. The estimates 
of the break point are roughly consistent with the time when the share repurchase policy 
became important in the US as shown by Grullon and Michaely (2002), although both 
estimates of the break point occur a little earlier. Hence, as the effect of the change in the 
persistence of the dividend-price ratio accumulates, the dividend-price ratio has lost its 
predictive power during the 1990s, which is observed by previous studies. 
  One may argue that recent movements of the dividend-price ratio should be 
interpreted as a break in the level of the dividend-price ratio instead of a change in 
persistence. However, this conjecture is not supported by the result in Table 2 because the 
residual-based tests are valid even when there is a break in the level. Furthermore, a two-
stage locally best invariant test, which allows a possible break in the level for the 
dividend-price ratio, also rejects the stationary null hypothesis at the 5% significance 
level.
4 Therefore, recent movements of the dividend-price ratio can be better described by 
the change in its persistence than by a change in its level. 
                                                 
4 The result of the two-stage locally best invariant test is not shown in Table2 but 
available upon the request   9
  In contrast to the unanimous test result for the dividend-price ratio, one can have 
mixed results when tests to detect a change in persistence are conducted for stock returns. 
Residual-based ratio tests and locally best invariant tests are considered for stock returns 
because the null hypothesis for these tests is that stock returns are I(0). As shown in the 
first column of Table 3, residual-based ratio tests strongly indicate that stock returns have 
not experienced any change in persistence, while locally best invariant tests can reject the 
I(0) null hypothesis. However, this discrepancy in test results probably results from the 
fact that the equity premium has undergone a break in its level from 12% to 6% as 
reported in Kim, Morley, and Nelson (2005). While residual-based ratio test allows a 
possible break in level, the default locally best invariant tests do not. Hence, a two-stage 
locally best invariant tests which allows a possible break in level are considered in the 
second column of Table 3. After taking account of a break in the level of stock returns, 
one cannot reject the null hypothesis that stock returns are a pure I(0) process, which 
suggests that stock returns have not experienced a change in persistence. 
 
III. The persistence of the dividend-price ratio and its predictive power 
This section investigates the effect of the change in the persistence of the dividend-price 
ratio on the predictive regression to see whether the disappearance of the predictive 
power of the dividend-price ratio results from the change in persistence and whether the 
persistence of the dividend-price ratio could be exploited as an indicator of its predictive 
power. Since the null hypothesis that the dividend-price ratio is I(0) or I(1) can be 
rejected in favor of a change in persistence, I first divide the sample into two sub-sample 
periods according to the estimates of break points. I then run the predictive regression   10
between stock returns and the dividend-price ratio to see if the significance of the 
predictive power differs across those sub-sample periods. To measure the predictive 
power of the dividend-price ratio, I use Campbell and Yogo’s (2005) method, which is 
efficient and robust whether the dividend-price ratio is stationary or not.  
Based on the results in the previous section, it is worthwhile considering the 
econometric consequence of the change in the persistence of the dividend-price ratio in 
the context of the predictive regression. Consider the following regression model: 
1 1 ) ( + + + − + = t t t t p d r ε β α         ( 1 )  
1 1 1 ) ( + + + + − + = − t t t t t u p d p d ρ γ        ( 2 )  
where  1 + t r  is the log real stock return at t+1, and  t t p d −  is the log dividend-price ratio. 
Since Stambaugh (1999), it has been well known that the inference of β  in Equation (1) 
(the predictive power of the dividend-price ratio) depends on ρ  in Equation (2) (the 
persistence of the dividend price ratio) and the correlation between  t ε  and  t u . Hence, the 
change in the persistence of the dividend-price ratio should affect its predictive power 
through ρ  and the correlation between  t ε  and  t u  as well. 
  When the dividend-price ratio is I(0) or the cointegration relation between the 
price and dividends holds, the conventional inference for the regression in (1) has no 
problem, at least asymptotically. Finite sample biases can be addressed through Monte 
Carlo simulations as in Hodrick (1992) or Nelson and Kim (1993), sub-sampling methods 
as in Wolf (2000), or the scaled t-statistics proposed by Valkanov (2003). However, when 
the dividend-price ratio becomes I(1) or the cointegration relation is broken down, the 
predictive regression with an I(1) regressor can be meaningful only when the true value   11
of β  is equal to zero. This is because the stock return has not experienced a change in 
persistence (see Section II) and is well known to be I(0) by previous studies (see Lo 
(1991) and Lanne (2002)). Otherwise, the stock return must inherit the stochastic trend in 
the dividend-price ratio, which is not supported by stock return data. Finally, one-period 
ahead of the stock return is used as the dependent variable in the predictive regression to 
avoid econometric problems arising from overlapping observations in the dependent 
variable and to exploit the I(0) property of stock returns, which is best preserved with a 
short horizon. 
  As already shown in Figure 1, the 90% Bonferroni interval for β , when the full 
sample is regressed, includes zero, which suggests no predictive power of the dividend-
price ratio. However, when the sample period is divided into two sub-sample periods 
according to the estimates of the break point, one can see a great difference in the 
predictive power of the dividend-price ratio. Figure 3 shows that when the dividend-price 
ratio is I(0), the 90% Bonferroni interval is well above zero and the dividend-price ratio 
has significant and stable predictive power by both estimates of the break point. However, 
once the dividend-price ratio becomes I(1), the 90% Bonferroni interval includes zero 
and the dividend-price ratio has lost its predictive power. Furthermore, the associated 
interval for ρ  is also well below unity during the first sub-sample periods for both cases, 
while the interval for ρ  includes unity during the second sub-sample periods for both 
cases. This is consistent with the results from the tests of change in persistence in the 
previous section. 
  Goyal and Welch (2004) argue that the dividend-price ratio has no predictive 
power for future stock returns because its out-of-sample forecastability is worse than the   12
simple sample mean of stock returns. Although Inoue and Kilian (2004) demonstrate that 
inferences based on out-of-sample predictive ability are nosier and less powerful, I 
examine whether the out-of-sample performance of the dividend-price ratio differs across 
those sub-samples. The out-of-sample predictive ability of the dividend-price ratio is 
measured by prediction errors from the recursive use of the predictive regression during 
each sub-sample period,
5 and the Diebold-Mariano (1995) test statistics are used for the 
comparison of the out-of-sample forecastability between the dividend-price ratio and the 
sample mean of stock returns. Both quadratic and absolute loss functions are considered.  
Although there is no clear statistical difference in the out-of-sample performance 
between the dividend-price ratio and the sample mean of stock returns with full sample 
observations, Table 4 shows the tendency for the out-of-sample performance of the 
dividend-price ratio to deteriorate relative to the sample mean when the dividend-price 
ratio becomes I(1). When the fourth quarter of 1977 is used as the break point, the 
dividend-price ratio has statistically better out-of-sample performance than the sample 
mean under the quadratic loss function during the first sub-sample period (when the 
dividend-price ratio is I(0)). However, the difference in the out-of-sample performance 
becomes insignificant by both loss functions during the second sub-sample period (when 
the dividend-price ratio is I(1)). When the first quarter of 1969 is used as the break point, 
the dividend-price ratio has better out-of-sample performance than the sample mean 
during the first sub-sample period, though the difference is not significant. However, the 
                                                 
5 The number of observations for the initial predictive regression is set to be 60 to obtain 
sufficiently large out-of-sample period.   13
sample mean has better out-of-sample performance than the dividend-price ratio during 
the second sub-sample period, though again the difference is not significant. 
 
IV. A cross-country analysis 
This section further investigates whether the same relationship between the persistence of 
the dividend-price ratio and its predictive power can be observed in other markets in 
addition to that of the US. Thus, the Morgan Stanley Capital International (MSCI) data 
set is used to conduct a cross-country investigation.
6 MSCI manages aggregate stock 
market data for 24 individual developed markets and the analysis in this section focuses 
on markets which have more than 250 monthly observations. Since MSCI constructs 
stock price indices with or without dividends based on their own methodology, 
differences in the behavior of the dividend-price ratio resulting from different legal 
systems across countries are expected to be mitigated. Dividends are constructed from the 
gap between the stock price indices with and without dividends and all indices are 
measured by local currencies to avoid the effect from fluctuations of the exchange rate. 
To construct real stock returns, the Consumer Price Index (CPI) for individual countries 
is taken from International Financial Statistics managed by the International Monetary 
Fund, except for Hong Kong. The CPI for Hong Kong is taken from the Hong Kong 
government website.
7 Countries which meet these criteria and data availability are listed 
along with their sample period in Table 5. The sample period starts from the early 1970s 
for most countries. 
                                                 
6 The website address is http://www.msci.com. 
7 The website address is http://www.info.gov.hk/censtatd/eng/hkstat/fas/cpi/cpi_std.htm.   14
  Table 6 presents the results of tests which are designed to detect a change in the 
persistence of the dividend-price ratio. Consistent with the results in Section 2, all test 
statistics unanimously indicate that the US has experienced a change in the persistence of 
the dividend-price ratio from I(0) to I(1). Japan is the only other country for which the 
statistics unanimously indicate a change in the persistence of the dividend-price ratio, in 
this case from I(1) to I(0).
8 Many previous studies (for example, French and Poterba 
(1991) and Shiller, Kon-Ya, and Tsutsui (1996)) report that the Japanese stock prices rose 
drastically during the 1980s and a sudden crash followed during the early 1990s,
9 and 
demonstrate that it is hard to justify the sharp rise and sudden crash in the Japanese stock 
prices based on dividends movements. Consistent with these studies, the estimated break 
points are July 1990 (by residual-based ratio tests and locally best invariant tests) and 
January 1984 (by Dickey-Fuller-type tests). These results suggest that the unjustifiable 
behavior of stock prices by dividends could be another reason for the breakdown of the 
cointegration relation between stock prices and dividends. 
The results for other countries, however, are mixed. Although it is beyond the 
scope of this paper to search for the exact reason why there are discrepancies in the test 
                                                 
8 For Austria, Netherlands and Singapore that have sharp discrepancies in results between 
residual-based ratio tests and locally best invariant tests, two-stage locally best invariant 
tests are also conducted to take account of a possible change in level. However, no 
unanimous result is found for those countries even after considering a possible break in 
level. 
9 French and Poterba (1991) report that the Nikkei index rose an average of 27.5% per 
year between 1984 and 1989 and declined by 39% in 1990.   15
results, possible reasons are as follows: 1) all the tests are designed to detect a one-time 
change in persistence but the dividend-price ratio may have experienced multiple changes 
in persistence; 2) the dividend price ratio may have undergone a break in other 
parameters like its level or trend; 3) changes in persistence may have occurred on the 
boundary or outside the break fraction ( 8 . 0 2 . 0 ≤ ≤τ ); 4) a change in the persistence of 
the dividend-price ratio could be a rare event that only occurred in Japan and the US. 
Since residual-based ratio tests and two-stage locally best invariant tests indicate 
that Japanese stock returns have not experienced a change in persistence (the result is not 
shown in Table 6 but available upon the request), the predictive power of the dividend-
price ratio is expected to depend on its persistence. In fact, Figure 4 shows that the 
predictive power of the dividend-price ratio, which is measured by Campbell and Yogo’s 
method, greatly depends on its persistence in Japan. With the full sample, the dividend-
price ratio appears to have marginally significant predictive power for future stock 
returns. When the dividend-price ratio is I(1), it has no predictive power for future stock 
returns at all. However, when the dividend-price ratio becomes I(0) after the crash in the 
Japanese stock market, it shows strong and stable predictive power.
10 Table 7 also shows 
the same pattern from out-of-sample forecastability. The out-of-sample performance of 
the dividend-price ratio greatly deteriorates compared with the sample mean when the 
dividend-price ratio was I(1).  
The results with the Japanese index have important implications. Although the 
local-to-unity assumption is a widely used econometric setup for the predictive regression 
                                                 
10 The result based on the estimate of the break point by the Dickey-Fuller-type test is 
qualitatively identical.   16
to model the extreme persistence in the dividend-price ratio, it may not be a good model 
for other countries like Japan where the dividend-price ratio is persistent but less so than 
during the 1980s. Furthermore, one can see when the dividend-price ratio shows stable 
and strong predictive power and when it does not by detecting a change in the persistence 
of the dividend-price ratio, regardless of whether the change has been caused by changes 
in payout policy or by the extraordinary behavior of stock prices. 
 
V. Conclusion 
This paper has considered the econometric consequence in the predictive regression when 
the persistence of the dividend-price ratio changes and stock returns have not undergone 
a change in persistence. When the dividend-price ratio is I(0), it can have predictive 
power for future stock returns. Due to the force from the cointegration relation between 
dividends and stock prices, low (high) dividend-price ratios can predict low (high) 
subsequent stock returns in the future. However, if the dividend-price ratio becomes I(1) 
due to changes in payout policy and/or unjustifiable behavior of stock returns by 
dividends, then it should not have predictive power for stock returns which are well 
known to be I(0). Hence, the drastic change in the predictive power of the dividend-price 
ratio is a natural consequence of a change in its persistence. This relation between the 
persistence and the predictive power of the dividend-price ratio is well observed in the 
US and Japan where recently developed test methods unanimously indicate that the 
dividend-price ratio has experienced change in persistence, although the underlying 
causes of the change in persistence in the two countries appear different.   17
The results in this paper would seem to warrant a reconsideration of the predictive 
power of the dividend-price ratio. Some of the recent studies have provided evidence for 
the significant predictive power of the dividend-price ratio and others have provided 
evidence against it. However, this paper shows that the predictive power of the dividend-
price ratio varies over time depending on its persistence. Since the predictive power 
varies over time depending on the persistence of the dividend-price ratio, a careful use of 
the dividend-price ratio along with a consideration of its persistence could improve the 
allocation of portfolios.   18
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Table 1. Summary of tests for a change in persistence 
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Note: The break point is denoted by  ] [ T τ . 
Residual-based ratio test:  
t , 1 ˆ ε  are the OLS residuals from the regression of a time series on an intercept for 
] [ ,..., 1 T t τ =  and  t , 2 ˆ ε  are the OLS residuals from the regression of a time series on an 
intercept for  T T t ,..., 1 ] [ + = τ . 
 
Locally best invariant test:  
t ε ˆ  are the OLS residuals from the regression of a time series on an intercept for 







2 1 2 ˆ ˆ ε σ . 
 
Dickey-Fuller-type test:  
d
t y  is the residual from the regression of  ]' ,..., , [ 1 ] [ ] [ 1 2 1 − − − T T y y y y y τ τ α α  on 
]' 1 ,..., 1 , 1 [ α α − −  and  T c/ 1+ = α . 
d
t y ~  is the residual from the regression of 
]' ~ ~ ,..., ~ ~ , ~ [ 1 ] [ ] [ 1 2 1 − − − T T y y y y y τ τ α α  on  ]' 1 ,..., 1 , 1 [ α α − − ,  T c/ 1+ = α  and  1
~
+ − = t T t y y  (time-
reversed series).   23











b  ) 1 ( ) 0 ( I I →  
Mean score  15.5266
a ) 1 ( ) 0 ( I I →  
Residual-
based ratio 
test  Mean 
exponential 
11.1061
b ) 1 ( ) 0 ( I I →  
1977:4 
Maximum 5.0006
a  ) 1 ( ) 0 ( I I →  
Mean score  3.1219
 a ) 1 ( ) 0 ( I I →  
: 0 H  







 a ) 1 ( ) 0 ( I I →  
1977:4 
: 0 H  







b  ) 1 ( ) 0 ( I I →  1969:1 
 
Note: ‘a’ denotes that the null hypothesis can be rejected at the 1% level. ‘b’ denotes that 
the null hypothesis can be rejected at the 5% level. ‘c’ denotes that the null hypothesis 
can be rejected at the 10% level. ‘d’ denotes that the critical value for the 1% significance 
level is not provided in Leybourne et al. (2003). Serial correlation in innovations of the 
dividend-price ratio is allowed up to three years for the locally best invariant test. Data 
for the dividend-price ratio of the S&P 500 index are taken from Robert Shiller’s 
homepage.  24
Table 3. Tests of a change in the persistence of stock returns for the US 
 
Null hypothesis  Test methods  No allowance 
of a break in 
level 
Allowance of a 
break in level 
Maximum ) 0 ( I  ) 0 ( I  





) 0 ( I  ) 0 ( I  
Maximum  ) 1 ( ) 0 ( I I →
c 
Mean score  ) 1 ( ) 0 ( I I →
a 






) 1 ( ) 0 ( I I →
b 
) 0 ( I  
 
 
Note: ‘a’ denotes that the null hypothesis can be rejected at the 1% level. ‘b’ denotes that 
the null hypothesis can be rejected at the 5% level. ‘c’ denotes that the null hypothesis 
can be rejected at the 10% level. ‘d’ denotes that the critical value for the 1% significance 
level is not provided in Leybourne et al. (2003). Serial correlation in innovations of stock 
returns is allowed up to three years for the locally best invariant test but results are robust. 
To take account of a possible break in level, a two-stage procedure of locally best 
invariant test, described in Busetti and Taylor (2004), is conducted. The break point for 
the level is estimated at the first stage and the test statistic is computed at the second 
stage. Data for the dividend-price ratio of the S&P 500 index are taken from Robert 
Shiller’s homepage.  25




  Quadratic Loss function  Absolute Loss function 
Full sample  -1.5649  -0.0137 
1871:Q1-1977:Q4 -2.0637  -0.9848 
1978:Q1-2004:Q2 -1.6372  -0.7606 
1871:Q1-1969:Q1 -1.5540  -0.5528 
1969:Q2-2004:Q2 0.0074  1.0969 
 
Notes: Positive signs in the Diebold-Mariano test statistics indicate that out-of-sample 
forecast errors from the predictive regression are larger than those from the sample mean 
during each period. The quadratic loss function is 
2 ) ( t t e e L =  and the absolute loss 
function is  | | ) ( t t e e L =  where  t e  is a prediction error. Data for the dividend-price ratio 
and stock returns of the S&P 500 index are taken from Robert Shiller’s homepage.   26
Table 5. List of countries 
 
Countries Sample  period 
Austria  Feb. 1971 – Mar. 2005 
Belgium   Feb. 1971 – Mar. 2005 
Canada  Feb. 1971 – Feb. 2005 
Denmark   Feb. 1971 – Mar. 2005 
France   Feb. 1971 – Mar. 2005 
Hong Kong  Nov. 1981 – Apr. 2005 
Italy   Feb. 1971 – Mar. 2005 
Japan  Feb. 1971. – Feb. 2005 
Netherlands   Feb. 1971 – Mar. 2005 
Norway   Feb. 1971 – Mar. 2005 
Singapore  Feb. 1971 – Feb. 2005 
Spain   Feb. 1971 – Mar. 2005 
Sweden   Feb. 1971 – Mar. 2005 
UK   Feb. 1971 – Mar. 2005 
USA   Feb. 1971 – Mar. 2005 
 
Notes: Stock price indices are taken from the MSCI. The Consumer Price Index (CPI) for 
individual countries is taken from International Financial Statistics managed by the 
International Monetary Fund, except for Hong Kong. The CPI for Hong Kong is taken 
from the Hong Kong government website, 
http://www.info.gov.hk/censtatd/eng/hkstat/fas/cpi/cpi_std.htm.   27
Table 6. Test of the change in the persistence of the dividend-price ratio: International data 
 
0 H:   t t p d − ~I(0)  0 H:   t t p d − ~I(1) 
Residual-based tests  Locally best invariant tests 
 




Austria  ) 1 ( ) 0 ( I I →
a ) 1 ( ) 0 ( I I →
a ) 1 ( ) 0 ( I I →
a ) 0 ( ) 1 ( I I →
b ) 0 ( ) 1 ( I I →
a ) 0 ( ) 1 ( I I →
a ) 0 ( ) 1 ( I I →
b 
Belgium  ) 0 ( I   ) 0 ( I   ) 0 ( I   ) 1 ( ) 0 ( I I →
b ) 1 ( ) 0 ( I I →
b ) 1 ( ) 0 ( I I →
b ) 0 ( ) 1 ( I I →
b 
Canada  ) 1 ( ) 0 ( I I →
b ) 1 ( ) 0 ( I I →
a ) 1 ( ) 0 ( I I →
b ) 1 ( ) 0 ( I I →
a ) 1 ( ) 0 ( I I →
a ) 1 ( ) 0 ( I I →
a ) 0 ( ) 1 ( I I →
b 
Denmark  ) 1 ( ) 0 ( I I →
a ) 0 ( ) 1 ( I I →
a ) 1 ( ) 0 ( I I →
a  ) 0 ( I   ) 0 ( ) 1 ( I I →
b ) 0 ( ) 1 ( I I →
c  ) 0 ( ) 1 ( I I →
b 
France  ) 0 ( ) 1 ( I I →
c ) 0 ( ) 1 ( I I →
b ) 0 ( ) 1 ( I I →
b  ) 0 ( I   ) 0 ( ) 1 ( I I →
c ) 0 ( ) 1 ( I I →
c ) 0 ( ) 1 ( I I →
b 
Hong Kong  ) 0 ( ) 1 ( I I →
b ) 0 ( ) 1 ( I I →
b ) 0 ( ) 1 ( I I →
b ) 0 ( ) 1 ( I I →
a ) 0 ( ) 1 ( I I →
a ) 0 ( ) 1 ( I I →
a ) 1 ( ) 0 ( I I →
b 
Italy  ) 0 ( I   ) 0 ( I   ) 0 ( I   ) 0 ( I   ) 0 ( I   ) 0 ( I   ) 1 ( ) 0 ( I I →
b 
Japan  ) 0 ( ) 1 ( I I →
a ) 0 ( ) 1 ( I I →
a ) 0 ( ) 1 ( I I →
a ) 0 ( ) 1 ( I I →
c ) 0 ( ) 1 ( I I →
b ) 0 ( ) 1 ( I I →
b ) 0 ( ) 1 ( I I →
b 
Netherlands  ) 0 ( ) 1 ( I I →
b ) 0 ( ) 1 ( I I →
b ) 0 ( ) 1 ( I I →
b ) 1 ( ) 0 ( I I →
b ) 1 ( ) 0 ( I I →
a ) 1 ( ) 0 ( I I →
a ) 0 ( ) 1 ( I I →
b 
Norway  ) 0 ( ) 1 ( I I →
c  ) 0 ( I   ) 0 ( ) 1 ( I I →
c  ) 0 ( I   ) 0 ( I   ) 0 ( I   ) 0 ( ) 1 ( I I →
b 
Singapore  ) 0 ( I   ) 0 ( I   ) 0 ( I   ) 0 ( ) 1 ( I I →
b ) 0 ( ) 1 ( I I →
b ) 0 ( ) 1 ( I I →
b ) 0 ( ) 1 ( I I →
b 
Spain  ) 0 ( I   ) 0 ( I   ) 0 ( I   ) 0 ( I   ) 0 ( I   ) 0 ( I   ) 1 ( I  
Sweden  ) 1 ( ) 0 ( I I →
b  ) 0 ( I   ) 1 ( ) 0 ( I I →
b  ) 0 ( I   ) 0 ( ) 1 ( I I →
b  ) 0 ( ) 1 ( I I →
c  ) 0 ( ) 1 ( I I →
b 
UK ) 0 ( I   ) 0 ( ) 1 ( I I →
c  ) 0 ( ) 1 ( I I →
c  ) 0 ( ) 1 ( I I →
a  ) 1 ( ) 0 ( I I →
a  ) 0 ( ) 1 ( I I →
a  ) 0 ( ) 1 ( I I →
b 
USA  ) 1 ( ) 0 ( I I →
a  ) 1 ( ) 0 ( I I →
b  ) 1 ( ) 0 ( I I →
a  ) 1 ( ) 0 ( I I →
b  ) 1 ( ) 0 ( I I →
a  ) 1 ( ) 0 ( I I →
a  ) 1 ( ) 0 ( I I →
b 
 
Notes:  ) 0 ( I  ( ) 1 ( I  ) denotes that the  ) 0 ( I ( ) 1 ( I ) null hypothesis cannot be rejected at the 10% level. ‘a’ denotes that the null 
hypothesis can be rejected at the 1% level. ‘b’ denotes that the null hypothesis can be rejected at the 5% level. ‘c’ denotes that the null 
hypothesis can be rejected at the 10% level. ‘d’ denotes that the critical value for the 1% significance level is not provided in 
Leybourne et al. (2003). Data are obtained from Morgan Stanley Capital International.  28
Table 7. Comparison of out-of-sample forecasts accuracy for Japan 
 
 
  Quadratic Loss function  Absolute Loss function 
Full sample  1.5086  2.0935 
1971.2-1990.7 2.3129  3.2321 
1990.8-2004.2 0.4626  0.6242 
1971.2-1984.1 1.9751  3.2906 
1984.2-2004.2 -0.6985  0.5574 
 
Notes: Positive signs in the Diebold-Mariano test statistics indicate that out-of-sample 
forecast errors from the predictive regression are larger than those from the sample mean 
during each period. The quadratic loss function is 
2 ) ( t t e e L =  and the absolute loss 
function is  | | ) ( t t e e L =  where  t e  is a prediction error. Data are obtained from Morgan 
Stanley Capital International. 
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Figure1. Sensitivity of the predictive power of the dividend-price ratio 
 
Each panel in Figure 1 shows the 90% Bonferroni interval for β  in the predictive 
regression of  1 1 ) ( + + + − + = t t t t p d r ε β α  along with ρ  on the horizontal axis from 
1871:Q1 – 1989:Q4 sample period and 1871:Q1 – 2004:Q2 sample period, respectively. 
ρ  is from  t t t t t u p d p d + − + = − − − ) ( 1 1 ρ γ . This method is proposed by Campbell and 
Yogo (2005). Data for the dividend-price ratio and stock returns of the S&P 500 index 
are taken from Robert Shiller’s homepage.  30
 
 




















Figure 2. Movements of the dividend-price ratio and stock returns 
 
This figure shows movements of the dividend-price ratio and stock returns of the S&P 











































































Figure 3. The persistence of the dividend price ratio and its predictive power 
 
Each panel in Figure 1 shows the 90% Bonferroni interval for β  in the predictive 
regression of  1 1 ) ( + + + − + = t t t t p d r ε β α  along with ρ  on the horizontal axis. The 
estimated break point for panels in the first row is 1977:Q4, while the estimated break 
point for panels in the second row is 1969:Q1. ρ  is from  t t t t t u p d p d + − + = − − − ) ( 1 1 ρ γ . 
This method is proposed by Campbell and Yogo (2005). Data for the dividend-price ratio 
and stock returns of the S&P 500 index are taken from Robert Shiller’s homepage.   32
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Figure 4. The persistence of the dividend-price ratio and its predictive power in Japan 
 
Each panel in Figure 1 shows the 90% Bonferroni interval for β  in the predictive 
regression of  1 1 ) ( + + + − + = t t t t p d r ε β α  along with ρ  on the horizontal axis. The first 
panel shows the result with the full sample. The estimated break point for the second and 
third panels is July 1990. ρ  is from  t t t t t u p d p d + − + = − − − ) ( 1 1 ρ γ . This method is 
proposed by Campbell and Yogo (2005). Data are obtained from Morgan Stanley Capital 
International. 
 
 